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Abstract 
In the performance of any task if a subject does not understand the instructions given they will hardly be able to fulfil the 
requested goals. The aim of this work was to evaluate the role of feedback through a stroop task for University students. Two 
experiments were conducted where participants had to perform, into a counterbalanced design, stroop blocks with and without 
feedback. The classical ANOVA and a fit of the reaction times (RT) into an ex-Gaussian distribution function were carried out. 
RTs were much lower in feedback blocks than controls. The differences did not reach the statistical significance, however, the 
parameters often related in the literature to attention in an ex-Gaussian fit did. This suggests that feedback might improve 
attentional demands. 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of WCES 2014. 
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1. Introduccion 
In the last decades, the use of new technologies has attracted the children and adults interest. This new world 
presents a vast range of possibilities, especially regarding learning and education. According to the learning theory 
of Gagné (1974) there are external and internal factors involved in information processing conditions. External 
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conditions would refer to the environment, while internal factors such as motivation, understanding, acquisition, 
retention, recall, generalization, implementation and feedback. Another essential point to consider is the theory of 
self-efficacy developed by Bandura (1986). The starting point of this theory is the effect of the targets on self-
efficacy and beliefs about one's capabilities. In this framework, Bandura claimed that self-efficacy is related to the 
concepts of effort and persistence, where individuals acquire information on the effectiveness of their performances. 
Therefore, self-efficacy would be based on observing our own progress during a task (Bandura, 1986, Locke and 
Latham, 1990). One variable related to self-efficacy is the presence of feedback, in other words, information about 
our own performance. In order to examine the role of feedback, a pilot variant of the stroop task (Stroop, 1935) was 
carried out. The reaction time was measured as a dependent variable, and an alternative strategy of analysis:   an ex-
Gaussian fit.  This distribution is specified through three parameters: μ, τ and σ. The first and second parameters (μ 
and σ), correspond to the average and standard deviation of the Gaussian component, while the third parameter (τ) is 
the decay rate of the exponential component. The  literature has  related  the  μ parameter to  the duration of residual  
processes  (Hohle,  1965) and  the  τ  parameter to  attention demanding  and  lapses  (Balota   & Spieler,  1999; 
Epstein  et  al.,  2006; Leth- Steensen,  King Elbaz  & Douglas,  2000). The goodness of the fit is represented by 
х2/df (Moret-Tatay, 2013; Moret-Tatay et al., in press; Navarro-Pardo, Navarro-Prados, Gamermann, & Moret-
Tatay, 2013). 
2. Method 
2.1. Participants 
A sample of 24 University students, who took part voluntarily in an experiment (19 women and 5 men with an 
average age of 20.42 years and SD= 1.33).  All the participants had normal vision or corrected to normal, were 
native Spanish speakers and did not report cognitive or neurological disorders. 
2.2. Materials 
The presentation of the stimuli and recorded response times were controlled by computers through the Windows 
software DMDX (Forster and Forster, 2003). In each trial, a fixation point (+) was presented for 500 ms in the 
center of the screen.  Then  the  target  stimulus was presented  until the participant’s responded, with a maximum  
of 2500 ms Word stimuli in experiment were: rojo (which  means  red), azul  (which  means  blue) and xxxx.   
2.3. Design 
A 2 (presence/absence of feedback) X 3 (Congruent, Incongruent and Control stroop conditions) factorial design 
was used.  Participants were required to identify the color red by pressing one key, and the color blue by pressing 
another. The stimuli  was presented  in either red or blue uppercase letters, and there were three presentation 
conditions: i) congruent-red displayed in red or congruent-blue displayed  in blue, ii) incongruent-red displayed in 
blue or incongruent-blue displayed  in red, and iii) neutral-xxxx in red or blue. 
3. Results 
In  first  place, classical  variance  analysis  was  carried  out,  employing  the  software SPSS 20. Response times 
less than 250 or superior to 1500 ms and incorrect responses were excluded (less than 5% of the data set). As it can 
be appreciated from table 1, the RT for feedback condition were shorter than the control one, however, this 
difference did not reach statistical significance (>.05). Neither percentage of error differences nor interactions were 
statistically significant (F<1). 
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  Table 1. Average response times (in terms of ms), error percentages (in parenthesis) 
Conditions Control Feedback 
Congruent 455.47 (4%)  428.71 (2%) 
Incongruent 468.14 (4%) 436.03 (3%) 
Control 453.61 (3%) 432.588 (3%) 
Total 459.08 (3,5) 432.54 (3.5%) 
Secondly, an ex-Gaussian RT fit was conducted with the software Gnuplot 4.6. In order to perform the fits, the 
Navarro-Pardo, Navarro-Prados, Gamermann, & Moret-Tatay (2013) python script was employed.  As it can be 
appreciated from table I and Figures I and II, the differences on tau parameter (13.29 ms) was slightly lower than the 
sum than the uncertainties sum (8.85 ms). 
Table 2. μ, τ and σ parameters with their uncertainty in parenthesis (error), df (degrees of freedom) 
and the goodness of fit (χ2/df)  
Conditions Control Feedback 
μ 332.31 (+-2.98) 322.89 (+-3.29) 
τ  123.69 (+-4.39) 110.4 (+-4.46) 
σ 43.06 (+-2.2) 46.23 (+-2.39) 
χ2/df 1.46 1.69 
 
 
                  
                                      (A) (B) 
Figure 1. Stroop task graphics for the ex-Gaussian fit. ALeft side: control block without feedback.B Right side: Feedback block. 
 
4. Conclusions 
The main conclusions can be summarized as follows: 
i) In feedback condition participants showed shorter reaction times than in the control, however this difference 
did not reach statistical significance ii) The  average  component was slightly lower for the feedback condition  than 
the control. 
In relation to the study of feedback through ex-Gaussian components feedback might be related to attentional 
demands, as it can be appreciated from tau parameter. However, bear in mind than a pilot study was presented and 
more research on this topic is necessary. In relation to the study of feedback through ex-Gaussian components 
feedback is related to learning, and learning to basic cognitive process such as attention (Kruschke, 2005). 
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Furthermore the parameter has been related to attention demands in literature, as cited above. This result highlights 
that the most interesting case might be the role of parameter, even if the average component was slightly lower for 
the feedback condition. 
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